Ultrastructural histochemical evaluation of growth plate cartilage matrix from healthy and osteochondritic swine.
A contributing factor to the lack of understanding the cause of osteochondritic syndromes has been incomplete knowledge of the morphology of lesions in subclinical stages of the disease. In osteochondritic growth plate cartilage from growing swine, the morphology of the pericellular matrix surrounding hypertrophic zone chondrocytes is abnormal and is characteristic of a matrix in which the ordered interactions of matrix macromolecules with each other and with the plasma membrane have been altered. In the present study, ultrastructural histochemical techniques were used to analyze the nature of macromolecular interactions in the pericellular matrix in normal growth plate cartilage, and selective enzyme digestions of normal growth plate cartilage were used to simulate the morphology found in osteochondritic lesions. Results showed that a pericellular macromolecular material which was both ferrocyanide positive and trypsin sensitive was essential for stabilizing the cell membrane/pericellular interface in normal growth plates. The highly variable morphology of this same material in osteochondritic lesions was simulated by hyaluronidase digestion. Since similar pericellular matrix abnormalities have not been described in other diseases of growth plate cartilage, they may represent a matrix abnormality unique to the vascularization failure of osteochondritic syndromes. Our ability to simulate the ultrastructural morphology of subclinical osteochondritic lesions enhances the potential for understanding the macromolecular changes found in the pericellular matrix of osteochondritic cartilage. Based on these results, a new hypothesis is presented for the early sequence of events in the pathogenesis of osteochondrosis.